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PURPOSE: To provide a semiconductor device with optical fibers, capable of 
realizing a small-sized and inexpensive light transmitting module, and the 
manufacture thereof by contriving positioning between an end face light 
emitting type semiconductor element and the optical fibers. 
CONSTITUTION: In a semiconductor light emitting device equipped with 
optical fibers, transmitting light emitted by light emitting units 3 through the 
optical fibers by connecting the optical fibers to the light emitting units 3 of 
an end face light emitting type semiconductor element 1 having a plurality of 
light emitting units 3 in the light emitting direction X of the light emitting units 
3, the end face light emitting type semiconductor element 1 is cut and divided 
in orthogonal direction with respect to the light emitting directions X of the 
light emitting units 3 to form a sectional surface 4 while the sectional isurface 
4 Is set as an optical connection positioning surface 4 for positioning upon 
incorporating works of the optical fibers into the semiconductor device. 
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* NOTICES * 

*^ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
' 3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By combining an optical fiber in the luminescence direction of said light-emitting part of the end-face luminescence mold 
semiconductor device which has two or more light-emitting parts In the semi-conductor luminescence equipment with an optical 
fiber which transmits the light which emitted light with said light-emitting part in said optical fiber The semiconductor device with 
an optical fiber characterized by setting it as the optical coupling alignment side which divides said end-face luminescence mold 
semiconductor device perpendiculariy to the luminescence direction of that light-emitting part, forms a cutting plane, and performs 
alignment in the case of attachment by said optical fiber which should be combined of this cutting plane. 

[Claim 2] The manufacture approach of the semiconductor device with an optical fiber characterized by attaching in one said end- 
face luminescence mold semiconductor device with which had the end-face luminescence mold semiconductor device which has 
two or more light-emitting parts, and the optical fiber in which the light which emitted light from said light-emitting part carries out 
incidence, and compare the luminescence side of the light-emitting part of said end-face luminescence mold semiconductor device, 
and the end face of said optical fiber, and it was made to join together, and was these-combined, and said optical fiber on a base 
side. 

[Claim 3] The semiconductor device with an optical fiber according to claim 1 characterized by forming the alignment marie for 
performing alignment with the optical fiber which should be combined with this component at the end-face luminescence mold 
semiconductor device side which has two or more light-emitting parts at least. 

[Claim 4] The semiconductor device with an optical fiber according to claim 1 or 3 which considers as the end-face luminescence 
mold semiconductor device which has two or more light-emitting parts, and is characterized by using a luminescence diode array. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to optical communication, optical LAN, the semiconductor device with an optical fiber 

further used as an optical transmission module, and Its manufacture approach. 

[0002] 

[Description of the Prior Art] As an optical module for optical communication in the former, in order to enable a long distance, the 
object for inside short distance, and still high-reliability transmission, according to the application, a semi-conductor light emitting 
device and an optical fiber are combined variously, and are used. Generally as a semi-conductor jight emitting device, 
semiconductor laser and light emitting diode are used. Moreover, as an optical fiber, the single mode mold, the field luminescence 
mold, etc. are used. 

[0003] When performing transmission for long distances, it is used in the combination of semiconductor laser and a single mode 
mold optical fiber. In this case, using the point ball fiber to which the lens function was made to add as an optical fiber in order to 
realize efficient optical coupling of both components, in order to make immobilization of that optical fiber, and highly precise 
alignment with semiconductor laser perform, generally having adopted the Si-V slot (Institute of Electronics and Communication 
Engineers, S56. No.1815 grade) is performed. Moreover, semiconductor laser and a single mode mold optical fiber are attached, and 
precision doubling using the stereo microscope etc. as the manufacture approach at the time is needed (Shingaku Grho, Vol.91, 
No.197 grade). 

[0004] Moreover, when performing transmission for inside short distance, the combination of a field luminescence mold light 
emitting diode (it is hereafter called the field luminescence LED) and a multimode fiber is used. In this case; since the core diameter 
is large about coupling of a multimode fiber (about 50 micrometers), precision is not required so much rather than the case of a 
single mode, but since neither the radiation pattern of the field luminescence LED currently used conventionally being perfect 
diffusion nor luminescence power is obtained enough and cannot secure S/N of the output signal by the side of light-receiving, a 
certain device of making a luminescence side and the input screen of a fiber approach etc. is needed. 
[0005] It is common that carry out unification shaping, constitute a fiber from a ferrule etc. about the alignment of the 
luminescence side of the light-emitting part of a light emitting device and the end face of an optical fiber, make it combine with the 
module by the side of luminescence with a guide pin. and this is performing alignment. 
[0006] 

[Problem(s) to be Solved by the Invention] As a semi-conductor light emitting device for long distances, although semiconductor 
laser is generally used, since high-reliability is required, the control (auto power control) and the cure against heat to drive current 
variation by the temperature change are needed, and, thereby, a configuration is complicated. On the other hand, although the field 
luminescence type of light emitting diode (LED) is generally used, when attaining the high increase in power of the optical output 
needed from a lightwave transmission system, and improvement in the speed of a speed of response as a semi-conductor light 
emitting device for short distance, LED manufactured according to the usual planar structure must use LED with complicated 
structures, such as LED of mesa structure which was not used, for example, gave constriction structure of an inrush current, and 
lost current breadth and parasitic capacitance. Moreover, since it is field luminescence even if it faces coupling with an optical 
fiber, a certain device is needed on module structure, further, the mechanical dimensional accuracy as a module is needed, and a 
manufacture process also complicates the alignment by a guide pin etc. 

[0007] Moreover, the single mode fiber which performed point ball processing used in order to reduce optical coupling loss from the 
former When it is made multicore structure, the point spherical diameter is crossed to multicore. Manufacture to homogeneity or It 
is difficult to solve the technical problem about controlling positioning at the tip of a fiber of the direction of an optical axis with a 
sufficient precision to homogeneity to the luminescence side of a semiconductor laser array, or industrial engineering. 
Consequently, when transmitting a lightwave signal to parallel, each coupling effectiveness of multicore differed, the difference of 
optical power arose between the lightwave signals which transmit each channel, it did not detect as a signal, or the disregard level 
needed to be amended, and it was troublesome. 

[0008] Furthermore, although the V groove guide made from Si which can use the conventional semi-conductor process is used in 
order to position a semi-conductor light emitting device array and a fiber array with high precision Must carry out prolonged 
anisotropy wet etching by the KOH solution to the manufacture, and productive efficiency is bad and, moreover, also sets at the 
time of transmission. module manufacture. If it takes into consideration that at least one piece is needed and highly precise [ of the 
wearing process of the fiber mentioned above ] is required about each module etc., a result which leads to the cost rise of the 
whole module will be brought. 
[0009] 

[Means for Solving the Problem] By combining an optical fiber in the luminescence direction of said light-emitting part of the end- 
face luminescence mold semiconductor device which has two or more light-emitting parts in invention according to claim 1 In the 
semi-conductor luminescence equipment with an optical fiber which transmits the light which emitted light with said light-emitting 
part in said optical fiber Said end-face luminescence mold semiconductor device was perpendiculariy divided to the luminescence 
direction of that light-emitting part, the cutting plane was formed, and it was set as the optical coupling alignment side which 
performs alignment in the case of attachment by said optical fiber which should be combined of this cutting plane. 
[0010] In invention according to claim 2, said end-face luminescence mold semiconductor device with which had the end-face 
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luminescence mold semiconductor device which has two or more light-emitting parts, and the optical fiber in which the light which 
emitted light from said light-emitting part carries out incidence, and compare the luminescence side of the light- emitting part of 
said end-face luminescence mold semiconductor device and the end face of said optical fiber, and it was made to join together, and 
was these-combined, and said optical fiber were attached in one on the base side. 

[0011] The semiconductor device with an optical fiber according to claim 1 characterized by forming the alignment mark for 
performing alignment with the optical fiber which should be combined with this component at the endH^ace luminescence mold 
semiconductor device side which has two or more light-emitting parts at least in invention according to claim 1 in invention 
according to claim 3. 

[0012] In invention according to claim 4, in invention according to claim 1 or 3. it considered as the end-face luminescence mold 
semiconductor device which has two or more light-emitting parts, and the luminescence diode array was used. 

[0013] 

[Function] in invention according to claim 1, by making the cutting plane of an end-face luminescence mold semiconductor device 
into an optical coupling alignment side, alignment with the optical fiber which should be combined can be performed easily, and. 
moreover thereby, the conventional mass-production nature is now — it becomes unnecessary to use the point ball fiber which is 
not established, and productivity can be made to improve 

[0014] In invention according to claim 2, it becomes possible to perform certainly optical-axis doubling of an end-face luminescence 
mold semiconductor device and an optical fiber in the phase before equipping a module, and in order to take the manufacture 
approach which can perform wearing to a module simply moreover, the components marie at the time of attachment are reduced, 
and it becomes possible to shorten assembly time amount 

[0015] In invention according to claim 3. by having prepared the alignment mark, the alignment precision of the luminescence side of 

a light-emitting part and the end face of an optical fiber is raised, and it becomes possible to realize positive coupling. 

[0016] In invention according to claim 4. luminescence power is increased and it becomes possible to raise joint effectiveness with 

an optical fiber. 

[0017] 

[Example] Claim 1 and one example of invention of four publications are explained based on drawing 1 - drawing 5 . First, the 
structure of an end-face luminescence mold semiconductor device is described based on drawing 1 and drawing 2 . Here, the end- 
face luminescence mold luminescence diode array 1 (it is hereafter called the end-face mold LEDA) is used as an end-face 
luminescence mold semiconductor device. This is the thing of the type which emits light in the direction perpendicular to the 
crystal growth direction of the semi-conductor epitaxial growth film unlike the conventional field luminescence mold. 
[0018] Drawing 1 shows the end-face mold LEDA1, and the light-emitting part 3 which can be created according to well-known 
planar structure is formed with fixed spacing on the GaAs substrate 2. The cutting plane 4 which comes to divide the GaAs 
substrate 2 perpendicularly to that luminescence direction X is formed in the luminescence direction X of luminescence side 3a of . 
this light-emitting part 3. Let this cutting plane 4 be a terrace (the following, terrace 4) as an optical coupling alignment side for 
performing alignment in the case of attachment by the optical fiber (optical fiber 5 mentioned later) which should be combined. The 
light-emitting part 3 is formed in the place of the distance L to the direction of an optical axis from this terrace 4 (henceforth, 
terrace length L) (this terrace length L is stated to a detail, while mentioning later). In addition, the circuit pattern 10 which consists 
of aluminum etc. is connected to the light-emitting part 3. 

[0019] Moreover, drawing 2 shows the cross-section configuration of a light-emitting part 3, and on the GaAs substrate 2. a buffer 
layer 6, cladding layer 7a, a barrier layer 8. cladding layer 7b, and the gap layer 9 carry out the laminating of it one by one, and it is 
formed. 

[0020] Since it is possible by considering as such a configuration to enlarge effectiveness which shuts up light within the barrier 
layer 8 of a light-emitting part 3 compared with a field luminescence mold, the luminescence power can.be enlarged. Moreover, joint 
effectiveness (coupling effectiveness) with an optical fiber 5 can fully be taken by controlling the thickness of a barrier layer 8 with 
it being possible to narrow radiation accuracy of the perpendicular direction of a luminescence beam (it becoming a prolate ellipsoid 
longitudinal direction luminescence configuration), without becoming, consequently seldom caring about the alignment precision of a 
perpendicular direction with an optical fiber 5. 

[0021] In this case, as an end-face luminescence mold semiconductor device, the two-dimensional side luminescence type for 
juxtaposition picture transmissions etc. is not special, and the semiconductor laser of the usual type used for optical 
communication etc. may be used as an object for inside long distances. In order to use a single mode fiber with a small core 
diameter bearing in mind that APC and a heat cure means are needed, about the alignment, it will become severer than the type of 
an "LED+ multimode fiber." 

[0022] Next, the configuration at the time of attaching the end-face mold LEDA1 with an optical fiber 5, and carrying out it is 
explained based on drawing 3 - drawing 5 . In drawing 3 , by placing the end-face mold LEDA1 and an optical fiber 5 on the base 1 1 
which has a level difference, and carrying out contact association of the terrace 4 of the end-face mold LEDA1, and the end-face 
5a of an optical fiber 5, luminescence side 3a and end-face 5a have the terrace length L. and face each other. Moreover, although 
similariy combined on the flat base 11 in drawing 4 , the end-face mold LEDA1 is being fixed on the 1 1th page of the base through 
the Au bump 12 in this case. 

[0023] In the case of an end-face luminescence mold, the terrace length L changes with fibers to be used, but If coupling 
effectiveness as shown in drawing 5 (a) and (b) is carried out fr'om the result which carried out simulation In the case of butt 
coupling (it dashes and joins together) using the fiber which carried out the cross-section cut as shown in (a), dashing most often 
(L= 0) Moreover, as shown in (b), when the point ball fiber which performed spherical diameter processing is used at a tip, it turns 
out that the optimal value exists with the magnitude (the 60 micrometers wave a, the 70-micrometer wave b) of a point spherical 
diameter. Therefore, with the optical fiber 5 to choose, this terrace length L is set up and the end-face mold LEDA1 is 
manufactured. When it dashes, the terrace length L which had better shorten as much as possible and was designed is formed when 
performing cutting separation of the component on a LEDA manufacture process. The scribe method for using the dicing method 
and a cleavage like various kinds of wafers for semi-conductors as a means of this cutting separation is used. 
[0024] As mentioned above, alignment with the optical fiber 5 which should be combined can be easily performed by making the 
cutting plane 4 of the end-face mold LEDAl into an optical coupling alignment side (terrace 4). and thereby, the conventional 
mass-production nature is now — it becomes unnecessary to use the point ball fiber which is not established, and productivity can 
be made to improve 

[0025] Next, one example of invention according to claim 2 is explained based on drawing 6 and drawing 7 . Here, how to combine 
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the end-face mold LEDA1 and an optical fiber 5, and to nnanufacture a semiconductor device with an optical fiber is described. It 
states based on the end-face mold LEDA1 and optical fiber 5 which compare luminescence side 3a of the light-emitting part 3 of 
the end-face mold LEDA1, and end-face 5a of an optical fiber 5, were combined with the manufacture approach here, and were 
these-combined, and attaches in one on the 11th page of - SU. Hereafter, the reason using such a manufacture approach Is 
explained. 

[0026] As shown in the conventional manufacture approach of drawing 7 . the substrate 1 3 for heat dissipation and the V groove 
guide 14 are arranged on the common base 11 by which the thermal design was carried out In consideration of the cure against 
heat dissipation, the coefficient of thermal expansion, etc., and there Is a method of equipping the substrate 13 for heat dissipation 
with the end-face mold LEDA1, and equipping the V groove guide 14 with an optical fiber 5 separately, respectively. By such 
method of grapple, adhesion precision between the substrates 13 for heat dissipation and the bases 11 where the end-face mold 
LEDA1 was fixed, and adhesion precision between the V groove guide 14 made fi-om SI and the base 11 must be made an issue of. 
respectively, it attaches, and a sex worsens. Then, first as shown in drawing 6 of this example, compare luminescence side 3a of a 
light-emitting part 3. and end-face 5a of an optical fiber 5, it is made to join together, and adhesion immobilization is carried out on 
the 11th page of the base after that using the Au bump 12 or UV hardening resin 16 in the state of such coupling at the same time 
it equips firmly with the end-face mold LEDAI and an optical fiber 5 a fixture 15 (what finally is not attached to a module). And the 
end-face mold LEDAI with which it was equipped by doing in this way is mounted in the electrodes 10, such as aluminum wired on 
the base 11, through the Au bump 12, and an optical fiber 5 Is pasted up on the base 1 1 as it is using UV hardening resin 16. In this 
case, since it does not remove from a fixture 15 during mounting and adhesion, a coupling condition can be held as it is. Thus, after 
adhesion immobilization is completed, desorption only of the fixture 15 is carried out and, thereby, attachment by the end-face 
mold LEDAI and the optical fiber 5 is completed, 

[0027] In addition, in sticking a fixture 15 and the end-face mold LEDAI, inside hole 15a is opened in the approach 15 of carrying 
out desorption later, for example, a fixture, and the vacuum pump draws, or it uses the approach of holding from the side face of 
the endHace mold LEDAI and an optical fiber 5. Moreover, about a fixture 15. It needs to be especially careful of distance, a 
dimension, etc. between the bottom surface part of the end-face mold LEDAI, and the lower limit section of an optical fiber 5 so 
that the point of the end-face mold LEDAI emitting light may come on the optical axis of an optica! fiber 5. Moreover, when V 
groove structure which suited the fiber array pitch Is given to the fixture 15. the advantage that it is not necessary to attach the V 
groove guide 14 made from SI to each module Is In the array precision list of a fiber in respect of alignment with the endH'ace mold 
LEDAI. Since this should produce only a fixture 15 with a sufficient precision, it can tie to a cost cut. Furthermore, what is 
necessary is just to be able to take the rigidity which is extent in which V recessing is possible besides Si as an ingredient of a 
fixture 15. By taking such an approach, problems, such as maintenance of parallelism with the base 1 1 at the time of pressurization, 
are also solvable to highly-precise-izing of the alignment of base wiring and LEDA wiring, highly-precise-izing of the load (impulse 
force) control at the time of mounting of the face down bonder method, and a pan. 

[0028] As mentioned above, by performing optical-axis doubling of the end-face mold LEDAI and an optical fiber 5 in the phase 
before equipping a module, and moreover taking the manufacture approach which can perform wearing to a module simply, the 
components mark at the time of attachment can be reduced, and assembly time amount can be shortened sharply. 
[0029] Next, one example of invention according to claim 3 is explained based on drawing 8 . Here, the alignment mark for 
performing correctly coupling alignment with the optical fiber 5 which should be combined with the component to the end-face mold 
LEDAI side which has a light-emitting part 3 at least is formed. Drawing 8 (a) - (c) shows the example of the alignment mark. In (a), 
it is located in the cross-section section of the terrace 4 of the end-face mold LEDAI, and the mark 17 as an alignment mark is 
formed. Such a mark 17 is formed also in the V groove substrate 18 side holding an optical fiber 5 in (b). Furthermore, in (c). the 
guide rail 19 for the guide pins of a muiticore fiber ferrule is formed along the top face of the end-face mold LEDAI instead of a 
mark 17 as an alignment mark. In addition, you may make it use together a mark 17 and a guide rait 19. 

[0030] Moreover, a mark 17 and a guide rail 19 are producible with dry etching, such as RIE of a semi-conductor process. In this 
case, although it Is necessary to take the overhaul procedure of equipment Into consideration. It is possible to dig even about 40 
micrometers. 

[0031] Thus, by having prepared the alignment mark, the alignment precision of the end-face mold LEDAI and an optical fiber 5 can 

be raised, and positive coupling can be realized. 

[0032] 

[Effect of the Invention] Invention according to claim 1 by combining an optical fiber in the luminescence direction of said light- 
emitting part of the end-face luminescence mold semiconductor device which has two or more light-emitting parts In the semi- 
conductor luminescence equipment with an optical fiber which transmits the light which emitted light with said light-emitting part in 
said optical fiber Since it was set as the optical coupling alignment side which divides said end-face luminescence mold 
semiconductor device perpendiculariy to the luminescence direction of that light-emitting part, forms a cutting plane, and performs 
alignment in the case of attachment by said optical fiber which should be combined of this cutting plane It becomes unnecessary to 
use the point ball fiber which is not established, and productivity can be made to improve, and small by this alignment with the 
optical fiber which should be combined can be performed easily, and, moreover thereby, the conventional mass-production nature is 
now — A low cost optical transmission module can be realized. 

[0033] The end-face luminescence mold semiconductor device in which Invention according to claim 2 has two or more light- 
emitting parts. It has the optical fiber which carries out incidence, and the light which emitted light from said light-emitting part 
compares the luminescence side of the light-emitting part of said end-face luminescence mold semiconductor device, and the end 
face of said optical fiber, and makes it join together. Since said end-face luminescence mold semiconductor device with which it 
was these-combined, and said optical fiber were attached in one on the base side In order to become possible to perform certainly 
optical-axis doubling of an end-face luminescence mold semiconductor device and an optical fiber in the phase before equipping a 
module and to take the manufacture approach which can perform wearing to a module simply moreover, The components mark at 
the time of attachment are reduced, assembly time amount can be shortened, a production cost can be reduced by this, and 
dependability can be raised. 

[0034] In invention according to claim 1 , at least, to the end-face luminescence mold semiconductor device side which has two or 
more light-emitting parts, invention according to claim 3 raises the alignment precision of the luminescence side of a light-emitting 
part, and the end face of an optical fiber, since it formed the alignment mark for performing alignment with the optical fiber which 
should be combined with this component, can realize positive coupling and, thereby, can raise the dependability on a module and a 
transmission system. 
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[0035] In invention according to claim 1 or 3, since invention according to claim 4 considered as the end-face luminescence mold 
Semiconductor device which has two or more light-emitting parts and used the luminescence diode array, it increases luminescence 
power and can raise joint effectiveness with an optical fiber. 
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TECHNICAL HELD 



[Industrial Application] This invention relates to optical communication, optical LAN, the semiconductor device with an optical fiber 
further used as an optical transmission module, and its manufacture approach. 
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PRIOR ART 



[Description of the Prior Art] As an optical module for optical communication in the former, in order to enable a long distance, the 
object for inside short distance, and still high-reliability transmission, according to the application, a semi-conductor light emitting 
device and an optical fiber are combined variously, and are used. Generally as a semi-conductor light emitting device, 
semiconductor laser and light emitting diode are used. Moreover, as an optical fiber, the single mode mold, the field luminescence 
mold, etc. are used. 

[0003] When performing transmission for long distances, it is used in the combination of semiconductor laser and a single mode 
mold optical fiber. In this case, using the point ball fiber to which the lens function was made to add as an optical fiber in order to 
realize efficient optical coupling of both components, in order to make immobilization of that optical fiber, and highly precise 
alignment with semiconductor laser perform, generally having adopted the Sl-V slot (Institute of Electronics and Communication 
Engineers. S56, No.1815 grade) is performed. Moreover, semiconductor laser and a single mode mold optical fiber are attached, and 
precision doubling using the stereo microscope etc. as the manufacture approach at the time is needed (Shingaku Giho, Vol.91, 
No.1 97 grade). 

[0004] Moreover, when performing transmission for inside short distance, the combination of a field luminescence mold light 
emitting diode (It is hereafter called the field luminescence LED) and a multimode fiber is used. In this case, since the core diameter 
is large about coupling of a multimode fiber (about 50 micrometers), precision is not required so much rather than the case of a 
single mode, but since neither the radiation pattern of the field luminescence LED currently used conventionally being perfect 
diffusion nor luminescence power is obtained enough and cannot secure S/N of the output signal by the side of light-receiving, a 
certain device of making a luminescence side . and the input screen of a fiber approach etc. is needed. 
[0005] It is common that carry out unification shaping, constitute a fiber from a ferrule etc. about the alignment of the 
luminescence side of the light-emitting part of a light emitting device and the end face of an optical fiber, make it combine with the 
module by the side of luminescence with a guide pin, and this is performing alignment. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Invention according to claim 1 is combining an optical fiber in the luminescence direction of said light- 
emitting part of the end-face luminescence mold semiconductor device which has two or more light-emitting parts, In the semi- 
conductor luminescence equipment with an optical fiber which transmits the light which emitted light with said light-emitting part in 
said optical fiber Since it was set as the optical coupling alignment side which divides said end-face luminescence mold 
semiconductor device perpendicularly to the luminescence direction of that light-emitting part, forms a cutting plane, and performs 
alignment in the case of attachment by said optical fiber which should be combined of this cutting plane It becomes unnecessary to 
use the point ball fiber which is not established, and productivity can be made to improve, and small by this alignment with the 
optical fiber which should be combined can be performed easily, and, moreover thereby, the conventional mass-production nature is 
now — A low cost optical transmission module can be realized. 

[0033] Invention according to claim 2 is an end-face luminescence mold semiconductor device which has two or more light-emitting 
parts. It has the optical fiber which carries out incidence, and the light which emitted light from said light-emitting part compares 
the luminescence side of the light-emitting part of said end-face luminescence mold semiconductor device, and the end face of 
said optical fiber, and makes it join together. Since said end-face luminescence mold semiconductor device with which it was 
these-combined, and said optical fiber were attached in one on the base side In order to become possible to perform certainly 
optical-axis doubling of an end-face luminescence mold semiconductor device and an optical fiber in the phase before equipping a 
module and to take the manufacture approach which can perform wearing to a module simply moreover, The components mark at 
the time of attachment are reduced, assembly time amount can be shortened, a production cost can be reduced by this, and 
dependability can be raised. 

[0034] In invention according to claim 1, at least, to the end-face luminescence mold semiconductor device side which has two or 
more light-emitting parts, invention according to claim 3 raises the alignment precision of the luminescence side of a light-emitting 
part, and the end face of an optical fiber, since it formed the alignment mark for performing alignment with the optical fiber which 
should be combined with this component, can realize positive coupling and, thereby, can raise the dependability on a module and a 
transmission system. 

[0035] In invention according to claim 1 or 3, since invention according to claim 4 considered as the end-face luminescence mold 
semiconductor device which has two or more light-emitting parts and used the luminescence diode array, it increases luminescence 
power and can raise joint effectiveness with an optical fiber. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] As a semi-conductor light emitting device for long distances, although semiconductor 
laser is generally used, since high-reliability is required, the control (auto power control) and the cure against heat to drive current 
variation by the temperature change are needed, and, thereby, a configuration is complicated. On the other hand, although the field 
luminescence type of light emitting diode (LED) is generally used, when attaining the high increase in power of the optical output 
needed from a lightwave transmission system, and improvement in the speed of a speed of response as a semi-conductor light 
emitting device for short distance, LED manufactured according to the usual planar structure must use LED with complicated 
structures, such as LED of mesa structure which was not used, for example, gave constriction structure of an inrush current, and 
lost current breadth and parasitic capacitance. Moreover, since it is field luminescence even if it faces coupling with an optical 
fiber, a certain device is needed on module structure, further, the mechanical dimensional accuracy as a module is needed, and a 
manufacture process also complicates the alignment by a guide pin etc. 

[0007] Moreover, the single mode fiber which performed point ball processing used in order to reduce optical coupling loss from the 
former When it is made multicore structure, the point spherical diameter is crossed to multicore. Manufacture to homogeneity or It 
is difficult to solve the technical problem about controlling positioning at the tip of a fiber of the direction of an optical axis with a 
sufficient precision to homogeneity to the luminescence side of a semiconductor laser array, or industrial engineering. 
Consequently, when transmitting a lightwave signal to parallel, each coupling effectiveness of multicore differed, the difference of 
optical power arose between the lightwave signals which transmit each channel, it did not detect as a signal, or the disregard level 
needed to be amended, and it was troublesome. 

[0008] Furthermore, although the V groove guide made from Si which can use the conventional semi-conductor process Is used in 
order to position a semi-conductor light emitting device array and a fiber array with high precision Must carry out prolonged 
anisotropy wet etching by the KOH solution to the manufacture, and productive efficiency is bad and, moreover, also sets at the 
time of transmission module manufacture. If it takes into consideration that at least one piece is needed and highly precise [ of the 
wearing process of the fiber mentioned above ] is required about each module etc., a result which leads to the cost rise of the 
whole module will be brought. 
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MEANS 



[Means for Solving the Problem] By combining an optical fiber in the luminescence direction of said light-emitting part of the end- 
face luminescence mold semiconductor device which has two or more light-emitting parts in invention according to claim 1 In the 
semi-conductor luminescence equipment with an optical fiber which transmits the light which emitted light with said light-emitting 
part in said optical fiber Said end-face luminescence mold semiconductor device was perpendicularly divided to the luminescence 
direction of that light-emitting part, the cutting plane was formed, and it was set as the optical coupling alignment side which 
performs alignment in the case of attachment by said optical fiber which should be combined of this cutting plane. 
[0010] In invention according to claim 2, said end-face luminescence mold semiconductor device with which had the end-face 
luminescence mold semiconductor device which has two or more light-emitting parts, and the optical fiber in which the light which 
emitted light from said light-emitting part carries out incidence, and compare the luminescence side of the light-emitting part of 
said end-face luminescence mold semiconductor device and the end face of said optical fiber, and it was made to join together, and 
was these-combined, and said optical fiber were attached in one on the base side. 

[0011] The semiconductor device with an optical fiber according to claim 1 characterized by forming the alignment mark for 
performing alignment with the optical fiber which should be combined with this component at the end-face luminescence mold 
semiconductor device side which has two or more light-emitting parts at least in invention according to claim 1 in invention 
according to claim 3. 

[0012] In invention according to claim 4, in invention according to claim 1 or 3, it considered as the end-face luminescence mold 
semiconductor device which has two or more light-emitting parts, and the luminescence diode array was used. 
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OPERATION 



[Function] in invention according to claim 1, by making the cutting plane of an end-face luminescence mold semiconductor device 
Into an optical coupling alignment side, alignment with the optical fiber which should be combined can be performed easily, and, 
moreover thereby, the conventional mass-production nature is now — it becomes unnecessary to use the point bail fiber which is 
not established, and productivity can be made to improve 

[0014] In invention according to claim 2. it becomes possible to perform certainly optical-axis doubling of an end-face luminescence 
mold semiconductor device and an optical fiber in the phase before equipping a module, and in order to take the manufacture 
approach which can perform wearing to a module simply moreover, the components mark at the time of attachment are reduced, 
and it becomes possible to shorten assembly time amount. 

[0015] In invention according to claim 3, by having prepared the alignment mark, the alignment precision of the luminescence side of 
a light-emitting part and the end face of an optical fiber is raised, and it becomes possible to realize positive coupling. 
[0016] In invention according to claim 4, luminescence power is increased and it becomes possible to raise joint effectiveness with 
an optical fiber. 
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EXAMPLE 



[Example] Claim 1 and one example of invention of four publications are explained based on drawing 1 - drawing 5 . First, the 
structure of an end-face luminescence mold semiconductor device is described based on drawing 1 and drawing 2 . Here, the end- 
face luminescence mold luminescence diode array 1 (it is hereafter called the end-face mold LEDA) is used as an end-face 
luminescence mold semiconductor device. This is the thing of the type which emits light in the direction perpendicular to the 
crystal growth direction of the semi-conductor epitaxial growth film unlike the conventional field luminescence mold. 
[0018] Drawing 1 shows the end-face mold LEDA1, and the light-emitting part 3 which can be created according to well-known 
planar structure is formed with fixed spacing on the GaAs substrate 2. The cutting plane 4 which comes to divide the GaAs 
substrate 2 perpendiculariy to that luminescence direction X is formed in the luminescence direction X of luminescence side 3a of 
this light-emitting part 3. Let this cutting plane 4 be a terrace (the following, terrace 4) as an optical coupling alignment side for 
performing alignment in the case of attachment by the optica! fiber (optical fiber 5 mentioned later) which should be combined. The 
light-emitting part 3 is formed in the place of the distance L to the direction of an optical axis from this terrace 4 (henceforth, 
terrace length L) (this terrace length L is stated to a detail, while mentioning later). In addition, the circuit pattern 10 which consists 
of aluminum etc. is connected to the light-emitting part 3. 

[0019] Moreover, drawing 2 shows the cross-section configuration of a light-emitting part 3, and on the GaAs substrate 2, a buffer 
layer 6, cladding layer 7a, a barrier layer 8. cladding layer 7b, and the gap layer 9 carry out the laminating of it one by one, and it is 
formed. 

[0020] Since it is possible by considering as such a configuration to enlarge effectiveness which shuts up light within the barrier 
layer 8 of a light-emitting part 3 compared with a field luminescence mold, the luminescence power can be enlarged. Moreover, joint 
effectiveness (coupling effectiveness) with an optical fiber 5 can fully be taken by controlling the thickness of a barrier layer 8 with 
it being possible to narrow radiation accuracy of the perpendicular direction of a luminescence beam (it becoming a prolate ellipsoid 
longitudinal direction luminescence configuration), without becoming, consequently seldom caring about the alignment precision of a 
perpendicular direction with an optical fiber 5. 

[0021] In this case, as an end-face luminescence mold semiconductor device, the two-dimensional side luminescence type for 
juxtaposition picture transmissions etc. is not special, and the semiconductor laser of the usual type used for optical 
communication etc. may be used as an object for inside long distances. In order to use a single mode fiber with a small core 
diameter bearing in mind that APC and a heat cure means are needed, about the alignment, it will become severer than the type of 
an "LED+ multimode fiber." 

[0022] Next, the configuration at the time of attaching the end-face mold LEDA1 with an optical fiber 5, and carrying out it is 
explained based on drawing 3 - drawing 5 . In drawing 3 , by placing the end-face mold LEDA1 and an optical frber 5 on the base 1 1 
which has a level difference, and carrying out contact association of the terrace 4 of the end-face mold LEDA1, and the end-face 
5a of an optical fiber 5, luminescence side 3a and end-face 5a have the terrace length L, and face each other. Moreover, although 
similariy combined on the flat base 11 in drawing 4 , the end-face mold LEDA1 is being fixed on the 11th page of the base through 
the Au bump 12 in this case. 

[0023] In the case of an end-face luminescence mold, the terrace length L changes with fibers to be used, but If coupling 
effectiveness as shown in drawing 5 (a) and (b) is carried out from the result which carried out simulation In the case of butt 
coupling (it dashes and joins together) using the fiber which carried out the cross-section cut as shown in (a), dashing most often 
(L= 0) Moreover, as shown in (b). when the point ball fiber which performed spherical diameter processing is used at a tip. it turns 
out that the optimal value exists with the magnitude (the 60 micrometers wave a. the 70-micrometer wave b) of a point spherical 
diameter. Therefore, with the optical fiber 5 to choose, this terrace length L is set up and the end-face mold LEDA1 is 
manufactured. When it dashes, the terrace length L which had better shorten as much as possible and was designed is formed when 
performing cutting separation of the component on a LEDA manufacture process. The scribe method for using the dicing method 
and a cleavage like various kinds of wafers for semi-conductors as a means of this cutting separation is used. 
[0024] As mentioned above, alignment with the optical fiber 5 which should be combined can be easily performed by making the 
cutting plane 4 of the end-face mold LEDA1 into an optical coupling alignment side (terrace 4). and thereby, the conventional 
mass-production nature is now — it becomes unnecessary to use the point ball fiber which is not established, and productivity can 
be made to Improve 

,[0025] Next, one example of invention according to claim 2 is explained based on drawing 6 and drawing 7 . Here, how to combine 
the end-face mold LEDA1 and an optical fiber 5, and to manufacture a semiconductor device with an optical fiber is described. It 
states based on the end-face mold LEDA1 and optical fiber 5 which compare luminescence side 3a of the light-emitting part 3 of 
the end-face mold LEDA1, and end-face 5a of an optical fiber 5, were combined with the manufacture approach here, and were 
these-combined, and attaches in one on the 11th page of - SU. Hereafter, the reason using such a manufacture approach is 
explained. 

[0026] As shown tn the conventional manufacture approach of drawing 7 . the substrate 1 3 for heat dissipation and the V groove 
guide 14 are arranged on the common base 11 by which the thermal design was carried out in consideration of the cure against 
heat dissipation, the coefficient of thermal expansion, etc.. and there is a method of equipping the substrate 13 for heat dissipation 
with the end-face mold LEDA1. and equipping the V groove guide 14 with an optical fiber 5 separately, respectively. By such 
method of grapple, adhesion precision between the substrates 13 for heat dissipation and the bases 11 where the end-face mold 
LEDA1 was fixed, and adhesion precision between the V groove guide 14 made from Si and the base 11 must be made an issue of. 
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respectively, it attaches, and a sex worsens. Then, first as shown in drawing 6 of this example, compare luminescence side 3a of a 
light-emitting part 3, and end-face 5a of an optical fiber 5, it is made to join together, and adhesion immobilization is carried out on 
the 11th page of the base after that using the Au bump 12 or UV hardening resin 16 in the state of such coupling at the same time 
it equips firmly with the end-face mold LEDAI and an optical fiber 5 a fixture 15 (what finally is not attached to a module). And the 
end-face mold LEDAI with which it was equipped by doing in this way is mounted in the electrodes 10, such as aluminum wired on 
the base 11, through the Au bump 12, and an optical fiber 5 is pasted up on the base 11 as it is using UV hardening resin 16. In this 
case, since it does not remove from a fixture 15 during mounting and adhesion, a coupling condition can be held as it is. Thus, after 
adhesion immobilization is completed, desorption only of the fixture 15 is carried out and, thereby, attachment by the end-face 
mold LEDAI and the optical fiber 5 is completed. 

[0027] In addition, in sticking a fixture 15 and the end-face mold LEDAI, inside hole 15a is opened in the approach 15 of carrying 
out desorption later, for example, a fixture, and the vacuum pump draws, or it uses the approach of holding from the side face of 
the end-face mold LEDAI and an optical fiber 5. Moreover, about a fixture 15, it needs to be especially careful of distance, a 
dimension, etc. between the bottom surface part of the end-face mold LEDAI. and the lower limit section of an optical fiber 5 so 
that the point of the end-face mold LEDA1 emitting light may come on the optical axis of an optical fiber 5. Moreover, when V 
groove structure which suited the fiber array pitch is given to the fixture 1 5, the advantage that it is not necessary to attach the V 
groove guide 14 made from Si to each module is in the array precision list of a fiber in respect of alignment with the end-face mold 
LEDAI. Since this should produce only a fixture 15 with a sufficient precision, it can tie to a cost cut. Furthermore, what is 
necessary is Just to be able to take the rigidity which is extent in which V recessing is possible besides SI as an ingredient of a 
fixture 15. By taking such an approach, problems, such as maintenance of parallelism with the base 11 at the time of pressurization. 
are also solvable to highly-preciseHzIng of the alignment of base wiring and LEDA wiring, highly-precise-izing of the load (impulse 
force) control at the time of mounting of the face down bonder method, and a pan. 

[0028] As mentioned above, by performing optical-axis doubling of the end-face mold LEDA1 and an optical fiber 5 in the phase 
before equipping a module, and moreover taking the manufacture approach which can perform wearing to a module simply, the 
components mark at the time of attachment can be reduced, and assembly time amount can be shortened sharply. 
[0029] Next, one example of invention according to claim 3 is explained based on drawing 8 . Here, the alignment mark for 
performing correctly coupling alignment with the optical fiber 5 which should be combined with the component to the end-face mold 
LEDAI side which has a light-emitting part 3 at least is formed. Drawing 8 (a) - (c) shows the example of the alignment mark. In (a), 
it is located in the cross-section section of the terrace 4 of the end-face mold LEDAI, and the mark 17 as an alignment mark is 
formed. Such a mark 17 is formed also in the V groove substrate 18 side holding an optical fiber 5 in (b). Furthermore, in (c), the 
guide rail 19 for the guide pins of a multicore fiber ferrule is formed along the top face of the end-face mold LEDAI instead of a 
mark 17 as an alignment mark. In addition, you may make it use together a mark 17 and a guide rail 19. 

[0030] Moreover, a mark 17 and a guide rail 19 are producible with dry etching, such as RIE of a semi-conductor process. In this 
case, although it is necessary to take the overhaul procedure of equipment into consideration, it is possible to dig even about 40 
micrometers. 

[0031] Thus, by having prepared the alignment mark, the alignment precision of the end^ace mold LEDAI and an optical fiber 5 can 
be raised, and positive coupling can be realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the configuration of the end-face luminescence mold semiconductor device which 
are claim 1 and one example of invention of four publications. 

[Drawing 2] It is the sectional view showing the configuration of the light-emitting part of an end-face luminescence mold 
semiconductor device. 

[Drawing 3] It is the side elevation showing the attachment condition of an end-face luminescence mold semiconductor device and 
an optical fiber. 

[Drawing 4] It Is the side elevation showing the attachment condition of an end-face luminescence mold semiconductor device and 

an optical fiber. 

[Drawing 5] The property Rg. in which (a) shows the joint effectiveness over the amount of direction gaps of an optical axis in end- 
face association, and (b) are the property Figs, showing the joint effectiveness over the amount of direction gaps of an optical axis 
in the case of a point ball fiber. 

[Drawing 6] It is the side elevation showing the approach of of the end-face luminescence mold semiconductor device and optical 
fiber which are one example of invention according to claim 2 "grapple." 

[Drawing 7] The side elevation showing the semiconductor device with an optical fiber by which (a) was produced by the 
conventional method of grapple, and (b) are the front views seen from the optica! fiber end-face side. 

[Drawing 81 It is the perspective view showing the configuration of various kinds of alignment marks which are one example of 
invention according to claim 3. 
[Description of Notations] 

1 End-Face Luminescence Mold Semiconductor Device 

3 Ught-emitting Part 
3a Luminescence side 

4 Cutting Plane (Optical Coupling Alignment Side) 

5 Optical Rber 

17 19 Alignment mark 

X The luminescence direction 
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DRAWINGS 



[Drawing 11 
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